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IHTRODUCTIOH 
Synthesis of novel conpounds of gix>v^ IV metal hal ides 
and t h e i r re la ted organometal ha l ides with varioiis polymeric 
che la te containing ^,0 and S as donor has been the favour i te 
p e r s u i t of Inorganic chemist s ince long# Groi:?) IV element 
themselves are more important than the elenents in other 
families as they play an important r o l e in da i ly l i f e as well 
as in indiistry. Now t i n i s tised in soldering the de l i ca t e 
instruments l i k e computer and t r a n s i s t o r s as i t i s not eas i ly 
oxidised to i t s oxides forming a t h in fi lm. Ea r l i e r gold 
was used in soldering f ine poin ts in instruments. Since i t 
i t i s general ly not dissolved in o i l s , fa t s and weak ac ids . 
I t i s used in packing food mate r i a l s . 
Among a l l group IV A elements carbon and sil iccai are 
nonmetallic, germanium i s metal loid i ^ i l e t i n and lead are 
meta ls . Thus there i s an increase in meta l l ic c^iaracter with 
increasing atomic number. These elemeats show a decrease in 
t he tendency of catenation from carbon t h r o u ^ lead which may 
be ascribed p a r t l y to the diminishing s t rength of the C-C, Si-
S i , Ge^e, Sn-Sn and Pb-Pb bonds, Groi?) IV elements beyond 
the second period have low energy d o r b i t a l s . They e3«pand 
t h e i r valence she l l by using these o r b i t a l s for coordination 
with Lev;is bases . There are three poss ib le ways in ^ i c h an 
elanent of grovip IV could form conpounds namely. 
+4 (i) By loss of a l l fotir valence electrons to form M ion 
( i i ) By hybridizat ion of the avai lable atomic o rb i t a l in 
a su i t ab le manner to former or A bonds. 
( i i i ) By e3«panding the o e t e t and making use of the onapty d 
2 3 
o rb i t a l in a d Sp hybridizat ion to form addxacts with 
Lewis bases. 
Recent investigations on gro\:p IV organometal has been 
done in diverse fields for- 4-n.stan<i;e their biocidal properties 
have been investigated. From a study of the organotin com-
poxaids on insects and plants their nature and lethal dozes 
have been estimated. It is eventually foiind that organotins 
themselves are more toxic than their corresponding tetrana-
lides. However, the organotin complexes with sxalphur donors 
have been found to be more toxic tHcua organotin themselves. 
2 
Some mixed l igand complexes of s i l i c o n of the type, 
Si(OAc) (CgH^2°2^ ^^^^' SKCgHjjO 2^^^2>2 ^^^^6"l2°2^ ^'^* 
and Si(CgH,202) t^"^") w^"^ 2-methyl pentane 2-4 diol and 
monobasic bidentate (SB') dibasic Tr i (S 'B '2-) and t e t r aden-
t a t e (S"B"2-) Schiff base anions have been character ized. 
On t h e basis of IR and NMR spect ra l evidences i t has been 
concluded t h a t they are monomeric spec ies . 
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In the past; t s^ deeados tSiero boB been a gmcming in teres t in 
tho e t u ^ of the varioxis coordiaation tscsi^ jowiiae of geni^nlyro 
&spmii^lV with iiiti:iog«3ii <feisor Xlganfte including Sctoiff Isaoeo, 
Some diolat# of <3©(XV) and (c^g^j^eilV) «i th p d l y t o t a t e 
ligaads as S*C2 tjydrosiy ph<3iylj Salicyidiminoo, um ©thjleri© 
bis SaiioyiaidiiainiG, (2 hydsta^ phcaa®!) aeotyl acotcmimiti© 
©ad U-C2 0ai*oKy i^j^snyi) soiicyleidimiii© Ijov© been ngportcd to 
hcwfo pooitdo octchedrai geocsotsy for Go IV #jJ4o t%J0 isoEjoric 
forms euro riepoJTtod for (CJJgJg Ge(IV) bjr <iio4r imoiytleaX a»d 
epoatrosoopic data oorao imrostigatioa oa ot%l. ortlic^ofmanate 
with eopo sulphiur contoinifig isdMos having C^S and ^WB hmm 
be©s carried out by coaddJsatioa of Galicylcad^iydQ* Z iiydrc«^ 
i-o<^thaldcSiy<^ (Waydaro:^  Gcoto|^ csic»JO» olyo:ja|, or dlacet^l 
with o-sminobcaiscajQ tiiioi to glVQ a oido roacticsi iovolviisg 
the rin9 csioour© tyith the Ibrnjaticsi of hotorocyqaic eompomds, 
boascsio thidsoiinos (I) oad (II) 
3*5 
All th# ec«E|>l®satiaa reactiono are aeeoGipQaieA l^ the 
Xo83 of protos from th© ligandU 3^o O^ IS and sm© iiganas 
aot as tri<lentat© oaa tetrG<3eiiate coordinating to the laatai 
via nltsog<m atom of t t e asson^thiae f roiJ5»# cxjiphtar eaa o^ ygcsft 
atom of the thlosoiiae aii<2 hyaaww^ ^rot;^ rocpcctivBly as ev i -
d^acsod by the i r spoctrai data* 
Some cosnplexes of group IV aotal haliatets of ^ e type 
M 3i;j (^lere M m G©(IV), Sa(IVh n(IV) ana ZrilV} and X « a , 
Br* I) ^itJ> antlpyrijjo and 4-isaiiio oaitip^rlae has been rqpor-
tod on the basis of tJxolr IH epeetroJ. ©tu-llcs* A t i2 ec»i5>l<2« 
of amino ©ntipyrlno act a© a ohelatijag bidaRtato Ilgand tiiore-
ae 1|2 cotcpicsjes act QQ Q tonalnal naidcsatato liigaad* Sosa^  
novel, cosaplaKos of group (XV) n^tai totrschioriaes and 
orgonotto (IV) dtiloridos of the ^ p o ^ ^ ^ 2 * %^^^* ^^^^ 
ead Sg^ J^'^ g *^®^^ ^ ** J^ ©^^2.* butyl or phenyit X <* chlori<fe 
or acetate^ M «» SI, tip Co# Sn and 2r and h « bcsnso(a) 
gulnollno iMq), bsnso Cf) gulnollno (Bfq) and boaso Ch) <5uino-
l ino (Bhq) have been <Sharact©risi3d on the baels of IR epoctro-
eeopy and c<»5duotl»'ity mocusurcracaitei* fho formation of a 
uniquo ia©tsi to carbon o- bond has becm rerportad In tha caoa 
of Qroi$> (ivy sistca. halide eorsplosjea of filiQ *toll© taio foaaa--
tlon of sucfe a tnetol to carbon cr bond in tho caeo of organo-
ti j j haXidas was pr^^csntod due to s t a r r i e affocto. ThQ 
foriaatlon of K-C o- iaoad ims sipportad by n,m«r. ©pcctra of 
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the ccEii>oimds. 
M • Si , 1M, 06, Sn, 2r 
Coeaplostes of grot;© IV totrQchlorl«3o with Kultidtentate 
iigonaa are \istjally siK coordinato or oigbt cooraiuaw , 
A few Bdvcm coori31iiQto H!C-ii ( i# » tetradatttato ligaod) 
ccatpleJtes hovo aieo beca r^orfcoa* Con^l®:es of f i d V ) , 
SrClV) ond Hf (IV) tetrctthloria© with a tr ipod ligaad, io 
tx i s i2m>ditmiAQtX EaBiaoetli0.)«snin0 howe I^isi Bhcmt t o havo 
a s i» coordteate Qtructure for tho motal Qtcm* 
.2 + 
2c' 
M « TiCivj^sriiV) ima Hf CIV) 
tolalS0 ligs^m m ^mog* Gtsx .^ ^cve cico !3cis <2licsa5torita:d 
fCe isiiateat:at0 a t i l oi? ItS ««|^aJG© ace* £0^:0^ pi:eo\2®l^7 
end cMslMt cnsmka la c t^ittsstsstss imr ia t i tu ijiiofes et a 
Sit iicsaa t25 cT'iji^i jmtJto 
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Qua mW\ <tlclilorMo t^ itSi 3 o o ^ i 3 ^<s^% ca^ S*iO-ts>l^i) 
g-02rscpt3<^iioi5QlQ 4 <mQa tK??m tje« r?^ ?o]Etoil« stiio ligcsi'l 
has SiOisi eiimmto Iso <*:>ai?lteatG:.l c& f^ot^ ti tlxJsao ctalplitar C3i4 
8 
m {XX) 
Svl^ur ao»or ilgands yiol<J fa^tli moiu»Ksarle cm6L dliserlcs 
specie lay the r^ictioa of beassothiasoliasoo dcriwaa frosi tho 
ctmacsocation of eoXiiS^X eXdt^ydiB, 2-b^a»35^ ©cotophcmano, 
2«^ yajR338y*J*©a5dithaiadi7aQ* gjiyossaien atacotyl \?ith 2-cie«5a-
19 pto anillii0» Elfsctieonljc IR aad proton magnot^ ie reoon^ic© 
spectral BtMit^ indicate the coordinatioaa of o3^ gcjnf asoK s^* 
thane nitrog<m and o\Aph\ir to the slrconiym atocu iTfaphthostido 
of Ka(II)# Al<m), ^1b(V), tQi'v) hOTQ bcoa stu-Siea previotssly 
Isy Fiaik an<a ©o j^orkers*^ Bmeleisc cmd Hoo indicate that th© 
halides of ZiciVi} and 1?i<iV) rec^t with phonol and naphthols 
and provide «tfi Interesting factor of eterrlc effect** on the 
i^ jRuaticm and a?ea,ctivity of motai oxygcm bcnad* 
PNO' 
PNO 
ONP 
Ti 
ONP 
Ti 
ONP 
'ONP 
ONP 
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©St- J#te©A % -^^osil^il. to^ie Jtei^ Aoaf f^eafeo^  ar i^al i i .timrli^ 
J^ JU^ oS oir ^i«^© #ia®i3lteill ,f©|^^^3 a«ieli3% 0§ lost cljslai 
l i i^ icd i n ^ # ^®ss ii«sffii«ii3l net ip«l: t|f e35ffiili^ <issf s 
i M » » oi^cnte poSkfomm k^s&i i ^ ^ o i s i ^ ^lostalntei apairfe 
Hie tests. fe«io # i a ^ e».f ^fst^s?«s© mM g^^m^^mti t «©-
•CH-CH-
2 
- C - (CH) -0 -
2i 
'iMg?liiiffigi»aia»t»»wtw^ 
tetd f^oeci^ m ptmm% f©r Mils « « a » c»alf tl is sspt 
Id 
typioaJl teoi?ganie poiyraeco coataiaii^ ©icaacaits of the I^ •• VI 
gxoi:^ heWB bocsn studiod* fill tho e^asaata of gst>t^ 17 can 
fona i l aea r chains similar to polyGt*?yX<sxe. 
H H M H K B H II 
I I t I I I I I • 
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Polysllano Polsgoaaoncs 
Tho 0tu% of poilper aad ttieir choiat© is Q stsaajcct of 
24 
eiarrcaat jUitercst duo to the i r wide inauctriel ^ ja l ieat ic^js^ , 
2S Scsso poiyciieiatQ^ om^lm^JOB ot C (^S2>^ Hi (XI) ondt 
QoiXl) vltti schiff basG aerived from 4,4»C4,4*-tolplionsriyic«o 
t>io Q^) d l (SaIicyl£a.3d^do> oadi p-toluiaine liavo been 
eharootoriseai o» the tecio of refiectanc© « IB ©pectxal. 
studies caad raagnctic moaDiir©:sc£»tc» Aii tlieoo CKx::^ loHes are 
octQtearaJ. t^ith i i l laotai to iigand r a t i o , 
A poXymor of Fe soi icyi ic acicl toxtoaX^t^'^QQ has beeai 
stu^iod potentic^aotricaliy ond spoctjcoi^toraotxioally* f^e 
c h e l a t e F© loa !» tiiie case hac boca s-c^^stoa to Qct as 
A electron acceptor* RcK:Gntiy, chelates of C^CII), H i i l l ) , 
CoCZXI)# im(ZZ)^ Fo<IXX)^  ^(IX) smd dioacouranimaCVX) i<rith a 
copolyraer derivod from pi.^ yi«o3«y beasolcacid uirea- Foraaiao-
hydo h a ^ be«3i dharcoiterised aa tiie Ixasie of IR# xBflectQiieo 
11 
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GiCl^, CaSi4# ^^^4* ^^^^4 ^^ •^ •^ ^^  ©€^4 (r^ cfii ll^tfej OGli-« 
/OLI til© aoi^y cipi^csJiso-a w^V^-^ ciaoicto ox^cssc^ t^ oso 
oa Q ColessM Gm^l^oo la t*io olaso cs-tlytie-l lobsjratos^ of 
cjJidtoattoi oS ootci tJ2C '35r*o 0jrc#fc5atricaSl '^» Tar tSjo c^ti* 
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Sytfctihesis pi tho PoXYmmt 
the SQlicyiic acid (8J «r©a (U) FoJcmol^ Sc^ ydte (FJ 
ec^olyraer i^ a© cynthesisoS la 4»li4 doler rctio h^r eon&msotixm. 
tXk pr©saaae of 2J4 hyaroi^oriq aciS as oatoiyst ati JOO '^ C* 
ti3io nUbetiur^  vos rc£lm:(^ £or about S hrs tticsi condocusation 
occured# TtiQ eppoXyraar ^ms wacho3 witli largo ocjotait of *?ator 
eiid oosanet Q5ctracte«a wittj ethor, i t wm purified fcy dtseol^ 
ving in $% nom ana r^E^sciiJltating with l i t (Vir) coac^jatra-
ted liy/lzoahiorlc acia* Finally^ tho «»i>o3LyB^ r urns i^ sshed %7lth 
hot vatcur and dricjd la ^mectta at iiocam. tenperature. 
DetogatoQtiqa o£ riatal tft»ta?cot 
Solution of the e^ao ccKJCaatraticm (0*1M} of cKital 
hslii2cs ciiKl tho eoj>QlyE3ar was jg r^c^ Qrod, A Xcungo easigss of 
motal iS»pext) vae CHS I^^  to polyraor (I part) and tho slactttr© 
wae ©tlrred for alsout aa hovx t i l l a confess wac ol5talaea» 
The f i l t ra te containlog raetcjl haliiSo ^ao precipitotea and 
aBQlysed ^ravimotrlctally* 
, ^ 4 ^ ^ t i 9 a ,Q^ t);^ Q ^ t f , „ 9 ^ iiot<4,„ ijptf^^at 
I t ie eloar from taio colculQtlcxi (Tohlc*!) that the 
netol Intake l8 mecslcaia la the coso of SiCi** The quBantlty 
of motol «ptal-:e ie s 00QSUK3 of staijlllt^ of tho chelate 
II 
i^ UcSi is also Q Eseostirc of tiio degroo o£ polF^carleatlon, 
PJgtraJbutioo Q£ mtiil Zoxmt 
Th© metal cca3l:<3at© both ia t3io <3oGi>iox ana i» filferat© 
^ere doteicialijell 3Pecpoctii«3ly# Since all tShose laetoX te t ra -
e!hlori«3e soiutioBs get hyairolyDea in prcocmcc of acia or 
aikaii i t e Btv^ ia prescaieo of a mspportSm olectacolyte a t 
voj^ ying pS could not bo mado* 
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D^aiao^Qtai*^^ he??e synthesiser ttr©a-^oi3rKJl.<5eliyde 
pciymer md. stuaied their eholating hdbmioxa: md ioa 
esft^ ang© properties, A crater soixt4© salioylic aciia fcaanal-
adtyae pdkspsm: has foee« atuaied, Ftingieiasa cctivities of 
4-toinoailo£o» bronio siatetitut®^ eaii<3yli<3 acia^foaanaXa^iyae 
pqiymer ®a{| thoir roetoi chelates ha^^ cdeo l3een inv-i^tigatea 
las^ Patoi ^ ;a i . Very r«K3€Sitiy a terpoiycier of salicylic mi& 
thiourea irith trioxaiie^ ototaincd in different moiar ratio 
has b©«3n shown to have a vairying compos itic«i# A n\inber of 
poiyiDOiB hav© been synth^issed in tlifferent molar ratio of 
roactants and thoir charactoristics have hoim otmSied* In the 
present %?orH tho synthesis of ealieylic aoid i wroai FoMcial* 
a^hyae coplymer in 4iai4 laolar ratio htm h®aa. tmaertaken i^ic^ 
yieiaB a synssotrioal polyjaor % the elimination of fotar watcsr 
inolooul@&# ^ e polymer was ©ynthosieed 1:^  Patel aa<3 coi«>rkei?s 
with Q l i t t l e raodif ieatioa, 5?ie polymer tJiti© aynttoesieed is 
thm ailowo!3 to react «rith Si<2V)t Ge(IV)# BniVf)^ l?iClV) ana 
zr{lV| tetre^alidee to give i^elate cmpQxm6Bm Ftirfchexiwiie 
the »:5>talce and dtetribnticaa ratio of sietal confcaats botSi in 
the coi^lest and in ttie f i l terata has also beca deterraisaS 
u^^ ing the fosniula 
n « AtaotRt of metal ion on the c^olyinor „ voliaae of eoliite' 
Amomt of nietal in <3IQ solution isreight ot copoly-
sier 
1^ 
A-n. 3 i l l4 njolar iratio end studied i t s cholGtli^ prqjxar-
t i e s but t3i<^ igiioiroa the possibi l i ty of tho cyntbosis of StU|f 
cfopoiymer 4f 1|4 laoiaxr ra t io ife.*idtoih i s quite t^asonabie* In the 
copoiymor tho nitrogen atom of uroa l inks t^rith tho fownaiaeJis^o 
ana subsequantly to sal ic^Xi^ acid oliminating water laolcsaale 
Homjver one end in urea i s l e f t tmlinkod t^oQ a SiiitF ajpolY'imr 
i e synthesised in 3 t t t4 molar r a t io , ThXB taotivatoi us to 
isidortako a syntJicjsic of copolyiaor In 4 i l i4 it^jlar ra t io uad©r 
tho present project in order to cwiplote the reactioo tshich 
rostslt in a fortaation of a syiasotrioal eopolsmor. A poseiiile 
laodianism for the foJnsjattoi of SjUif copolymer i s givmx in 
soharte*].* 
Tim oonpjoition of tfco copolyiaor has boon ascortainod by 
inol ocular weight detexiainatiGm* I t t^pears from conductoasjetric 
t i t r a t i o n of copolymer in very di lute solution againot the 
gro\«> (IV) metal halidec tiiat t h ^ arc cSielotod with tho poly-
mer in a vexy h i ^ ra t io of m©tai to polymor, Hio shaip 
break in each case (ox««^t for Zr> BhomB that there i s an 
association of the ligond colecule around laio nHstal #ien the 
©olutioas ar© too di luto . 
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NHjC-NHj-l- 4 H^Cr:^ 
HOH2C ^ CH5OH 
— • N-C-N 
I I 
HOH2C CH2OH 
OOHHOH^ CH^H HOOC-<^ " ^ 
N-C-N 
COOHHOH^ C CNjOH HOO 
*4H20 
OH 
COOH^ f W j O O C - j ' p ^ 
OH 
COOHjC CHjOO 
OH 
SCHEM£-t 
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cso^Qicmt la nattiwo, 
ticffloi i^aa-?* 51icro lu c^ao is^oEtiiliit7 co t£io c l to of 
C33ltC3«iQr a-I'litilss cs^rt^m-^ &>ta» t^o a!^ v«3«cjcrtiQ2, <m'1 raitso* 
o n 
ctsK3 was o^tm-S, tetMnic^ t i» mttoass i^Ul^ o ID tsl^ o caqpa.ci5s» 
vliti ootliaii tio^laci &l<f» cfjc^c^ tiio «J^S osJLc^aa tss^ scOJly eosvw 
If) 
jUt&asalobioaa'^ hos rcportca t2i© cooJi'^inatlon of aoiao 
ftitcogoo to Pt(Il) and Pd{ll) con^le^as on tiio baois of I»R* 
epoctroi studios* i t i s hm«?v©r* ostcMiched tcom a stua^ 
o£ QddiMto o£ tinCW) holidoo ^itti unsa t^iat (X>ordiaatioii 
thjssv^i» cawsoB G dccrecBo ia '^ a i with o^  coneo^ueat iucro* 
aoG ito V ^ # Comrorccay cooi:^3ijiatioB th»ot#J o^g&i ir©si2its 
31 
In Q deeroaoo ia v CS> ^it2i aa iiKsroaso in V CI. Oodk has 
reported ti«it t?itii ellsyi sial:s3titutij^ in onl-3o tho electroa 
donoity of t25o oas&on?^ o^^gcn lacrooce byt v <20 doereaaos* 
Hcsico i t is quite iilioJ^y i5>at cotsic oaro coortinoted to car-
feonyi cccygtm rather than the nitrogen atom of urea. 
In ottT case the oml^tituumta a t the nitrogen are alBo 
aesisaed to increase the electron density et ^ e qarlDonyl o3jy«» 
gen and seems therefore, ©ore iilsoiy that s^tal tetrahalides 
©re «oordinate3 with ttie cartoonyi g3Co\^ » 'Sho C • s etretehing 
freqiKsncy in tUe pres^it case c f^>ears a t X150 and Hm OD as 
EicdiiKJ bands %iiicS^ rentain oiLiost wioitered in tlie <s3E|>le»oc, 
The CD stretdhing frequeissjr q?E50ai^  ae strong latrocd bond at 
i620 and I6f0 mT • Uic tro bonds are protel^iy duo to the 
coi^iing of c • n tyith C « o» CSiiq^  however, ohoi? a dmmmo 
of 20 to SO eia* in carboi^l ctret^iing froquesKsy ^ i e ^ i© an 
indication of the bonding of C • o grDtJ|> vim tU^ n^m two 
strong peaka in the copolyaier at 760 and 800 CBT^ assigned to 
CHjj and ring vibration# **iidi remain undhanged m<m after 
20 
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